Science Background
The Role of Solar Radiation in Climate Change
Regardless of species, all living organisms on earth are affected continually by their surrounding environment, and are hence dependent upon the state of the climate at any given moment. Such dependence causes local, regional, and global climate to play a large role in our lives. This makes any climate changes which occur noticeable, especially over long periods of time. Due to the relationship between changes in climate and our everyday lives, as well as the potential future impacts that these changes can have on the global community, it is important to understand the factors which cause climate change to take place. One important aspect, which has been linked to climate change by scientists and used by climate change skeptics as an argument against human-induced climate change, is the amount of radiation or energy received by the planet from the sun—a term known as solar irradiance. Analysis of such values has allowed scientists to determine the role which deviations in solar energy have in dictating atmospheric processes and facilitating changes in climate. 

The first direct measurements of solar irradiance began in 1978 with the launch of the Active Cavity Radiometer Irradiance Monitor (ACRIM) satellite. After several years of ACRIM observations, certain cycles in irradiance values began to emerge, showing that the energy emitted by our nearest star does not remain constant but varies between maxima and minima on an eleven year basis. This variance was later found to coincide with changes in sunspot abundance, known as Schwabe Cycles, establishing a relationship between the measured strength of the sun and the number of sunspots visible upon its surface. Being the product of an increased magnetic field, sunspots are usually most abundant at times of high solar activity and less numerous when solar activity is low. This direct relationship implies that a large number of visible sunspots correspond to greater emission of solar radiation, and fewer sunspots to reduced solar emissions. Using the correlation between Schwabe Cycles and solar irradiance, scientists were able to recreate past irradiance values based on sunspot observations and establish a closer relationship between climate change and solar emissions. 
Since solar irradiance is defined as the amount of radiation received at the top of the earth’s atmosphere, and radiation warms our planet, it is reasonable to think that an increase in irradiance values would correspond to a subsequent increase in global temperature, and vise versa. However, although past irradiance values, recreated through Schwabe Cycle analysis, show a long term correlation with climate changes, this trend has not been observed in more recent times. Despite the fact that nearly two and a half irradiance cycles have been completed since 1978, continual temperature increase has been observed in many regions of our planet, suggesting that changes in solar irradiance are not the sole cause of climate change. Through this activity, students will examine this relationship, using actual data obtained by the ACRIM satellite to determine the irradiance cycle for actual and averaged values. In addition, students are asked to compare plots of temperature and irradiance values and predict future trends based on each plot. 
